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DATE REVIEWED: March 20, 1980

TEST TYPE: Chronic Toxicity to Fish

A. Test Species: Fathead Minnow (Pimephales)

B. Test Material: Chlorothalonil (Technical, 96%)

REPORTED RESULTS

The maximum acceptable toxicant concentration (MATC), based on the
effects of chlorothalonil on one generation (egg to egg) of fathead
minnows, was estimated to be > 3.0 < 6.5 ppb. A flow through acute
toxicity test was conducted with an estimated 96-hour Lcso of 23 ppb
{measured concentration). .

REVIEWERS CONCLUSION

A. Validation Category: Core
B. Discussion

This study was scientifically conducted and fulfills the
requirements for a chronic toxicity test for fish. Based on the
estimated MATC and the acute toxicity test results,
chlorothalonil is very highly toxic to fathead minnows.
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METHODS /RESULTS o - 000 3Q3‘K\

Test Procedures:

This test foilowed the "Recommended Bioaésay Procedure for Fathead

Minnow {(Pimphales promelas Rafinesgue)Chronic Tests". The following
are exceptions to the referenced guidelines:

1.  The test concentrations were measured weekly rather than daily.

2, The fry were photographed to determine total lengths and
percentage survival on days 35 and 64 rather than days 30 and 60.

3. Temperature was measured weekly rather than daily.

4. The fry used in the acute toxicity test were 4 - 8 days old
rather than the recommended age of 2 to 3 months.

Acetone was used as solvent, a solvent control test was conducted.
Two test containers (replicates) were used at each test concentration
level.

Statistical Analysis

1. Data for survival, growth and reproduction were subjected to a

one-way analysis of variance (P=0.05). Percentage survival.dnd
percentage hatéhing success were transformed to the arcsin of
the square root of the percentage prior to analysis of variance.
If treatment effects were indicated, the treatment means for that
parameter were campared to the control and the solvent control
means by Dunnett's procedure using one-sided comparison.

2. The 96-hour IC.. value and 95% confidence limits were
calculated using the moving average method.

Results

1. The acute toxicity test resulted in a 96-~hour IC of 23 ppb
with 20 to 26 ppb 95% confidence limits. The 35-day ICSO and
95% confidence limits were 23 (19—26) ppb, virtually the same as

the 96-~hour value.

2. A1l F_ fry in the A replicate of the solvent control died
between days 16 and 33. This isolated incidence of mortality

among fish exposed to acetone was. attributed to a filamentous
growth that occurred in spite of frequent cleanings. On day 64,
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15 fish were transferred fram B replicate of the solvent control
to the A replicate aquarium and the test was continuved with data

fram the duplicate solvent controls based on the transferred
fish. :

On day 168, 5 male fish in 4 different containers contracted gas
bubble disease. This was attributed to the lower temperature of
the inflowing water. The water was, from then on, heated to the
level of the test containers before introduction into the
agquariums and no more incidences of that disease were observed.

Hatching success of F. generation eggs was significantly

reduced by exposure to a mean measured concentration of 16 ppb of
chlorothalonil when campared .to the control and solvent control.
Thirty days after hatching, survival of F, fry exposed to 16 ppb
was significantly reduced as campared to the controls. Growth
was similar in all test containers throughout the test.

-Most of the deaths in the F. generation occurred before day 35.

0

The number of eggs per spawn of F, minnows in the 16 and 6.5
ppb concentration was significantfy less than in the controls.

Second generation (F, minnows were apparently more sensitive to
chlorothalonil than were first generation (F. ) eggs. The
percentage hatching success of F, eggs was sggnificantly

reduced, as compared to the controls, by exposure to a mean
measured concentration of 6.5 ppb. This concentration did not
significantly reduce the hatching of F_ eggs. There was a
statistically significant difference bgtween the hatching success

of FO eggs and F, eggs in the 6.5 ppb test concentration.
Summary - : ’ .

Chronic exposure of fathead minnows to concentrations of 16 and
6.5 ppb chlorothalonil produced adverse effects on egg production
and on the survival of fish during early life stages, as well as
indicating a possible cumulative affect from one generation of
exposed fish to the next. ~ :

Y

REVIEWERS EVALUATION

A.

Test Procedure

The test procedures followed closely the EPA guidelines. The
differences mentioned above were analyzed, and deemed acceptable.



B. Statistical Analysis.
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The following responses were compared, treatment to control, using a
one-sided ANOVA and the Duncan's Multiple Range Test: .

1.

kHatching success of fo genera;ion éggs.

‘Survival of Fo generation fry at 35 days.
Survival of Fo gereration fry at 64 days.

Number of spawns of Fy gener%tion fish.

Number of F1 eggs per spawn of Fo generatién fish.

Hatching success of F1 generation fry at 34 days.

The results of these analysis are provided in the attachment with the
original report.

C. Results

. The statistical analysis results indicate that chlorothalonil
. significantly reduces hatching success and survivability of fathead
minnows at concentrations as low as 6.5 ppb. The maximum acceptable
toxicant concentration (MATC) of technical chlorothalonil in water for
fathead minnows is egtimated to be in the range of 3.0 to 6.5 ppb.
Other noteworthy results of the test are: ’

1.

Most deaths occurred before the day 35 in all concentrations.
This could mean that either the young fish are less tolerant, or
the range of tolerance is great between fish and those fish not
affected initially have some innate resistance to the toxicant
and are unaffected.

The hatching success of F, generation eggs spawned from exposed
F, parents at the 6.5 ppb test level was significantly less )
than the control in the F, generation, less than the F
generation eggs at the G.g ppb test level, and less than the

F, generation eggs exposed to 6.5 ppb chlorothalonil but
spawned from unexposed F, parents. This shows that the effect
of chlorothalonil on fathead minnows is cumulative and increases
as subsequent generations are exposed. In addition, the fact .
.that the parents of F1 eggs had been exposed reduced the
hatching success of those eggs, not withstanding the tolerance
for chlorothalonil displayed by those-F0 parents.
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3. According to the one way ANOVA and Duncans Multiple Range test
for Variable Response, the growth of fish to exposed -
chlorothalonil was not reduced significantly compared to the

controls.

.s

Conclusion ) L

T Categorys Core

2. Rationale: N/A

3. Repairability: N/A
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